Fr action Moder n Calculation
The Fraction of modern (F m ) is determined at the Center for Accelerator Mass Spectrometry (CAMS), LLNL by measuring the ratio of 14 C/ 13 C in biological/biomedical/environmental carbonaceous samples against the popular AMS standards such as the Ox-1(NIST SRM 4990B), OX-2 (NIST SRM 4990C), or ANU (IAEA-C6). Here is briefly summarized how to calculate the F m of samples using Ox-1 and Ox-2, and more detailed calculation step of the F m using the 14 C/ 13 C previously reported. 1 The F m was defined as: 
Thus, the Eq-6 can be replaced with the Eq-8 using the Eq a The δ 13 C and graphitization yield were measured by EA-IRMS. Figur e 1. Graphitization yields using various carbonaceous samples which contained 0.025 -1.2 mgC. Carbon mass by gravimetry was determined using the Mettler Toledo MT5 microbalance (Mettler-Toledo Inc., Columbus, OH). The identity of these carbonaceous samples was in the SI available Table 1 . Figure 1A showed graphitization yields from 0.025 to 1.2 mgC. Eighty five to one hundred percent graphitization yields were possible with carbonaceous samples of ≥ 0.1 mgC (y =103.3 -16.2*x, r = 0.608, empty circles). Below 0.1 mgC, graphitization yields ranged from 30 to 230 % due to incomplete graphitization, loss of carbon, contamination, or all (small full circles). Figure 1B showed the linear regression with 95 % confidence interval belt of the carbon mass by gravimetry versus carbon mass by EA-IRMS. S a , S b , and SE e refer to the standard error of the intercept, slope, and estimate, respectively. Figure 2A showed the δ 13 C from 0.025 to 1.0 mgC. Carbon mass by 2 gravimetry was determined using the Mettler Toledo MT5 microbalance (Mettler-Toledo Inc., Columbus, OH). Horizontal rectangle with 3 broken lines in Figure 2A represented consensus δ 13 C ± SD of the five carbonaceous standards. Figure 2B showed a comparison of the 4 consensus δ 13 C versus the δ 13 C by EA-IRMS in the different carbonaceous standards each with six different carbon masses. Solid lines in 5 Figure 2B represented best fit regression lines (y = x, r = 1) of consensus δ 13 C of the five carbonaceous standards. Broken lines in Figure  6 2B represented deviations of δ 13 C by EA-IRMS from best fit regression lines of the five carbonaceous standards. The δ 13 C by EA-IRMS 7 were used to correct the isotopic fractionations during graphitization steps. 8
Figur e 3. Ion currents ( 12 C -in Figure 3A and 13 C + in Figure 3B ) of the various carbonaceous samples. The identity of these carbonaceous samples was in the SI available Table 1 . Samples in Figure 3A and B contained 0.025 to 1.2 mgC. Carbon mass by gravimetry was determined using the Mettler Toledo MT5 microbalance (Mettler-Toledo Inc., Columbus, OH). The regressions with 95 % confidence interval belts of carbon mass by gravimetry versus 12 C -and 13 C + currents were in Figure 3A and B. The regression with 95 % confidence interval belt of the 12 C -current versus the 13 C + current was in Figure 3C . S a , S b , and SE e refer to the standard error of the intercept, slope, and estimate, respectively.
